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(54) PROPYLENE POLYMER COMPOSITION 

( 57) Abstract : 

PURPOSE: To obtain a propylene polymer compsn. capable of 
forming a molded product excellent in rigidity and impact 
resistance and free of hard spots in the appearance thereof by 
using a specific propylene polymer and a specific propylene 
block copolymer. 

CONSTITUTION: A propylene polymer compsn. comprises 5-95wt.% 
propylene polymer having an intrinsic viscosity of 3 to 7 . 5dl/g, 
a pentad isotacticity 15 of at least 0.97 as measured in respect 
of a component, (X) insoluble in n-decane at 23° C. and a content 
of a component (Y) soluble in n-decane at 23" C of 0 to 15wt.%, 
wherein the component Y contains 30 to 60mol%. of constituent 
units derived from ethylene; and 5-95wt.%. propylene block 
copolymer having an intrinsic viscosity of 5 to 12dl/g a pentad 
isotacticity 15 of at least. 0.97 as measured in respect of a 
component, X as mentioned above, and a content of a component 



Y as mentioned above of 15 to 40 wherein the component Y contains 
30 to 60mol% constituent units derived from ethylene. 
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(57) [SiKJ] 

[A] 2 3t:n-xA>^^fiK^i-*i smmx^mo^mx' 
^m^r^zTay^vym^Pf^t. [b] ffiiSiteS [??] 

5~ 1 2dl/gT^> X?l/>*^^K2»$tl^^CS* 
■te^rS 0-6 0^:;U%O»T^*"^*2 3'Cn-r:^>Bl 

mm^^^i 5~4 oa«%©»T-&*"r^7'pei/>:/ 

[B] t [c] w^nM'^i^tt^ifs.^o mm.mm^^T 

©n'A^fClijlS 1 Offl/l 0 Ocn? 



(2) 

1 

[«*«n [A] (1) 2 3'Cn-x^3>^^fiK^'^^<'^ 
0.97 £;±T'S. 0 , (2) 23 TCn-x:^ >-SI^^»^* 

~6 0t;i/%O*T^Wb> [tj] 7i^*3~7. 

5dl/gT'^S:/Dtf^>a^^^ : 5~9 5a*%t; 
[B] (1) 2 3'Cn-7*:«J>^^fiK»lCC»V^TS!l^$n^ 

D , (3) 2 3 rn-x* > Bl^fiK^i-^**?^^ 1 5 ~ 4 0 
ttM%T*0. *^C)^:0 2 3'Cn-x/3>Bl^^^i-tt> ^ 

5^u>A^e.si^i^ti^«fiK*^^3 0-6 o^;i/%o« 

i: tt" S a tf I' >a-&*^»fiK#J. 

0 Ocin2 £;TTab^^i:4#mt-rsK*lSlt'B2«0 
[«*^3] [A] (1) 2 3'Cn-x;^3>^^fi£^i-(:-^>'^ 
0.9 7tA±-r*0. (2) 2 3*Cn-x*>'5JJSfiJc^)-^W 

7. 5dl/gT^^7'atf^>a-&^t:: 10-9 OS* 
% i: ■ 

[B] ' (1) 2 3t:n-x:?3>^J^PK^l'^''^'^a!lS^^^ 

SO, (3) 23 1Cn-5^;*J > BjJgfiK^)-^***^ 15-40 

A^o^:®2 3'Cn-x:^>nI^fiK:a-«- X 
5-I/>75^5.il»^n^m*ffiS:3 0-6 0^;l.%O» 

[C] «)cKa-n^: 5-5 Oaa%i:*^e)?S:-2);ii:Sr# 

^^^n^U%0.2m]iK±.(Dz!um.ti^^ I0«/1 
0 0cin2 jj^i:-e^^-t*#IStTS«*«3tClB«cO 

7'atfU'>a'&#:fflfi£ti. 

[!»«JI5] «>cSa^#: [C] ;^5^^>-x5^U> 
/-y^f-X.y . x^i/>:/p-yi'*a'&fr*<ttJ^'/^fctt 

S:i^®<hT^«*«3 *fc«4 lClfi«0:/D t^^>«-& 
[»*«6] ^nei/>a'&tl^ [A] 75^ 4^^7)^U^a 



2 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 4^uyDb!W>OB»»tt 

#U-fv:^5"^>. /H'J:/iS'i?x> 

[0 0 0 4] ifc;iOJ;5?5:3}^'J^nlflx>ffiBgi^7i^> 
yA^m-^i^ (EPR:fA) e£^i:7j?U:/nlf^>pg5i- 

ffittX^^> • 7'PtfU>^>a''A*a-&#:i:OW<t^ 
[0 0 0 5] -tbT±E©cte)/<£d^U^Dlf^><t#S 

■Itx5^w> • :/Ptf^>7>5'A*^a-&^*:i:*^e.;^^*a 

, [0 0 0 6] t;i5-e±BaOcfc5^#u::^n)^^>tx 
#'jypifw>^Mjg-r^fcse)«):^pH 

fcai^a-^ffi I' J: TS it $ tlT V ^ ^ » 
[0 0 0 7] L.*^L73:j5^&7l^UyPt:^>i:X^l/> • 
^P If 1/ >^ >iS'A*a'&#:t®^P y ^PiM^W^m 

. ^Pt!l/>7>yA*a'&#:t*^i^-l-^J-«^ 

[0 0 0 8] ^(Dtztb. nmizmn^tth^zmmm^ 
\zmn. 9\.m\z-:fy^^^'t^z.t(DU.^^m^^^^'^ 

50 [0 0 0 9] 
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(3) 

3 

fig-r s <t*tT€ J: 5 ^ 
[0 0 10] 

[A] (1) 2 3'Cn-x:^>^SBK5)-fCOViTS!l«$nS 
* 0 . (2) 2 3 t:n-7'* >-5I^fiK5)'^W«7!>^ 0 ~ 1 5 M 

x^ix>*^e.»l»$ti^«fiK*fi:*3 0-6 o^;i/%o 

«T^Wb. ffilSifiSS [7)3 *i3~7. 5dl/gT*^ 
^□tfl/'>a^# : 5~9 5a»%t ; 

[B] (1) 2 3x:a-y'io>^mis.^^z-Di^xm^-^n^ 

^0. (3) 2 3"Cn-x:^>Bj@fiK^J-^W»*n 5-4 0 

^ix>75^e>il*$n^«fiK*fi*3 0-6 o^;i/%©fi 20 
T^Wb. Mftsa [7?] d^5-i 2di/gT'*s:/p 

tri/>7'O yi7^S-a-^!^ : 5-9 5a»%i:*^e)3ft-& 

^fc«±taoJ:3!ft [A] :/aifl'>m^{i^: 1 0 
-90«M%i:; [B] :/D t: l/>7'a : 
5-50««%t, [C] t>CHa-&fr : 5-5 0aM% 

[0 0 111 *f6?^C#S:/Dfc!U'>*^{*fflfiKtl«. 
Kfflpgtl T ^^-T figJ^T ^ ;i t <t 0 # ^ tl ?) 7 JVi. 
4JCD. ago. 2mm6;!.±<Oa*A#l»*n Offl/1 0 Ocm 

[0 0 121 ±f307'Dt! [A] tS. Jj^^^ 

[C] iUTtt, • X5'l/>/7'5^W> • 
u>::^p>yi7«*'&#:*3<J;t/J/S;fc«x5"U> • a-^ 

[0 0 13] 

^WS. [A] :7'alfl'>*^#:i:. CB] iW^OT'P 
t"l/>:/P-yi'*a-&#:i55^^''«£^'5'> ^^-f* ^ 

Dtfw>a-&frt, [B] !HF^oyptfU'>:/p-yi7* 4 

a^^!^t. [C] $^«a-&^*^i:*^SJ5:S<. 
[0 0 1 41 jJATtc*^?^f'«^^Pl^^>S-&«^fflfiX 

rM yaeix>a-&^ 

*5!i^Tfflvie.n^7'Ptri'>a-&#:«. Tfs<^J;5tc 

2 3*Cn-x;^3>T'^«»SiJ-r^Cc!:lC<koT#e.n-5 
(1) 2 31Cn-x;^>5p^fiK^i-i(2) 2 3'Cn-x:^>^^ 
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[0015] m'^^UM 5 g S:, »an-5^:^) > 2 0 0 cc 

^\z5^f^m.m\^xmm\^tz^^ wi^ (2 3t:) s^a 

^'-Tifiaar^o ;i©0ffia5€:(l) 2 3'Cn-x;^J 

[0 0 1 61 (1) 2 3'Cn-^:<3>^^B!c^ 

>'Ptfl/>a-&^*: [A] (73 2 3"Cn-x:^>^}§fiK^«< 
^HWtC ttT'P tf 1/ >a-&#:4'®iSfttt^ 'J T'P tf 1/ > 
fig^T-feO. bfc*^'^T:^PtfU>a'n<2^4'®^Stt# 
iJ7'PbfU'>fi£^)'©iSfttt©JtSi:;a:i>. Z.<D^on.2 

^-vx-f 1 5 is^m^^n. i^att#u:/pifi/>fi£^3-® 

[0 0 171 (1-i) :/Pt!l/>a-&^ [A] (7)2 3t:n- 

5*^. 0. 9 7J!JA±j!fSb<{aO. 9 7 5^±$e.tC»* 
b<«0. 9 8eA±T*S. 

[0 0 1 81 2 3 "Cn-x A >^^fiK^}-<7)'^> 5' y HT-f 
V^i7 5^-<->x^' I5 ffiO. 9 7Ki±T355 7'Ptfl'> 

a^ft: [A] *^e>tt. Hijtt(cffinfcyptfi/>a-&<4^ffi 

[0 0 19] fiiiZ.(D^y'5' y)^r^'J^ ^TA i^TA 

1 5 tt. X-f • 1f A'^JW (A. Zambelli) 6{rJ;D> Ma 
cromolecules 6. 925(1973) \Z^n^ntzi3Wt1it)% 

\):fu\ivy'!^i-W(^o^^y^v H*eTOT-f y^'i' 

T-^ ■^/i'^i-^Ta&O, 7'Pi;i'>#^*^*5fi»^bT7 

^'Jd'^T-A >;/i7l^'&bfc7'Pt!l/>^yV-#fi[CD^)- 

[0 0 2 0] ±i2E®NMRCDS!l^!Cfel-}-Stf-;?®ijftB 
tt, Macromolecules 8, 687(1975) 0|B«lca-:3"ViTfT 
ton?). *fcl3c-NMR«, -7— 'JXgEtfeNMR [5 
OOMHz (*^1tW^B#) ] SSSrfflV^T. Jlfe» 1 

2 5MHzT. 2 0 0 0 OlHloa»aiJ^-r?>^il'J: 
0. ->i/:h;l';^mK^^0. 0 0 1 ^TlSli^ltTjil^ 

[0 0 2 1] (l-ii)-/PtfU>a-&#: [A] <D2 S'Cn- 
x*>^^RK5)-«> ASTM D 1 2 3 BiCipfiabTii 
^Sn^/^Wh^P-l^-h (MFR : 2 3 ox;. 2. 

16kg^Wa)*^ 0. 1-1 0 0 0 g/10^J'JfFSb<tt 

1 -5 0 0 g/105)-T*S;i<t*^M^bt/^o 
[0 0 2 2] (2) 2 3t:n-^:^>Bl^B£^ 

(2-i) :$:%|^T-fflVie)n-5yPtfl/'>a-&«^ [A] 4'® 

2 3 -Cn-x* 0-15 a»%*« 

[0 0 2 31 C®2 3'Cn-x:^>"5I^fi£iJ-«. 
:/Dtfl/>a^{^ [A] 0#fS^g|55i-T&oT. yPtf 
^>a-&^*:*^'EPR^C<>:®ifAgl5:5i-^^iJ^-&lC«, ± 
» i:UT7'Plf^>i:ffi<^*^7-r >t«^^a-&#:a5^T 



1^M¥7-286075 



(4) 

5 

[0 0 2 4] (2-ii)yntfU>m-&^i^ [A] ©2 3"Cn- 

X* >o!m^^it. 1 3 5*cx* u ^^Tjaajt^n*® 

KttS [r?] Tits-?. 5dl/gjffSKtt4~6. 5dl 
[0 0 2 5] *^g^l;:^^7'pfc!U>a'&«^fflfi£'^*^ 

[0 0 2 6] (2-iii) ilCD 2 S^n-x:^ >BlSfi£^)-(S» 
X5^1^>ji^S^»Sn^^fiK*te*3 0-6 o^;i^%» 
Sb<tt3 5-4 5^:;V%<D»T-g-*bT^i-5, X^U' 

[0 0 2 7] *5!?^Tfflvie)ns-/pifu>a^^ 

[A] 2 3*Cn-x;^>5^S'M^i-*t-bS3©J;5^*«^ 2» 
Sr#§fcr<i:tfe«'> -£-®MFRdto. 1-1 0 0 0 g/1 

[0 0 2 8] C®J;3?SMFRfiiSr*f ^yPtf^>a 

-5, ^:fe7'Dtf^>a^{*^®MFRdn 0 0 0 g/lO^i- 

^iS^^t, mfi£W3:T<'/<;/ haf«3iS (I Z) tr'^ 

[0 0 2 9] *»I^Tfflt^e.tlSyot!l'>a'&<^ 3t 
[A] tt. ±iBO=t5fe!^tt^*bTV^n«*^7j^'J^ 
Pfcfl/>[A-1] T*oTfc-/Ptfl/>:/P-yi7**^^ 
[A-2] T'*oT*>ct<, ^fc3j^^5l^U:/Ptfl/>[A-l] 

[0 0 3 0] -/P If I/>7'P-y^ [A-2] i:bT 

fctA«Jt^^#'j-/ptfi/>fie^}-<hx^^> • yp 

[0 0 3 1] COJ:5;S:teoa-&ttty7-<hLT«. 
>, i-^:/x>. i-:ti7T->, i-x-fe>. i-h*x-fe>. 
vy-o. t:*xji/->i7P'^>x>. b*x;i/->^:rD^4^-9- 

[0 0 3 2] z:0D:/peU'>:/P>yi'*m'&^*[A-2] 



6 

[0 0 3 3] ifc*^BjT-fflv^en^ypifi/>m-&^^ 

[A] 3-^^;i/-i- ■/x>. 3.3-v/^>fW-l-:/5^ 
>. 3->^5^;U-l-'^>5^>. 3-;;l5^;V-!-'^^-fe>. 3,5, 

- ;i/->i7 □ >. t*x;i/ y ^VjJ^;!/:)- >j5: Eo^^I&M 

[0 0 3 4] *%B^T'ffl^ie.n^yptf^>m-&<^ 
[A] ±t2®J;5Ja:!^tt*=frs<i;3(ra>!r©:&ft 

Ptfk>[A-i] ;5ttjii$n, $fc7'Ptfk>:/p-yi'^^ 
a-&#:[A-2] «> :/Ptr^>*«-&^-»i-T**7l^'jyP 

^ ^ >y A*a-& $ -y-^ ^ 1 1- J: 0 Mii ^ n^o 
[0 0 3 5] :^pif^>«^^* [A] ^Mji-r^l^icffl 

[0 0 3 6] *5gBJ-eii, H^*^^^f^^>»JK^»ibT 

tt, ^mt^i^y^rz\t^mt^^yu^^ 

tb^S^AU 0 0iL2/ggJl±TS«S^*:{cffl»$n 
fc@^*«5^^>tt«5g^i-. $>^^m^^^yOI^. AD 

ens, cneo^-^. mz^^(Dmw^^^ y^m^ 
[0 0 3 7] ^rc^m^mit-^^mm^^^i-nt. w 

'^mtl^X\tM^m\z. h^}7)V^)V7)V3.:z<yj^. 'J 

7)V^)V7)l^~'0l^/\y-< H> 7)V^)V7)V^~'yi^ 
iz7.^/\y^ 7 )V'¥JV7)VS.-'y A~yj\y-i \^fs.if. 

yfm^^(Dmmiz^t)^rm:^mm.-t^ :i t*^ 
[0 0 3 8] mi'm^i^tL'Xit. ^mm^, u >ii 

[0 0 3 9] :i©J:5^»««, $e{C**»5^'^©^fe 
l'J:Offitt^b$nTt)J;<. ^tz±fi(DJiof£-tuy^ 
. >*iB(i«^$nT</^TfcJ;^^. *%BJ-e«. zfa^duy 
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[A] tbTtt, *^:#'J^alfU>[A-l] *W 

[0 0 4 0] ^fc:/pHL'>a'&^!^ [A] tvrzfai^ 

U>:/D-yi7 [A-2] :dtfflv> e.n-S^I'&tCtt, 

a-& ^ -drx 3* AgB^a^w ici3jg-r s 1 J; o T# ^ 
[0 0 4 1] ^;iT7'Dt!i^>:/D->i7^tfi'&«^coilS^ 

[0 0 4 21 TBI -/ah!i^>-yp-v-y*a-^i^ 

*5IBJTfflVie)tl-5 [B] 7'PtfV'>:^Dy;5^**'B-^ 
«, -^CD(l) 2 3*Cn-x;^>T^B£:9'i:(2) 2 3*011-7" 

[0 0 4 3] (n 2 3'Cn-7^:ft>^^B£^ 
(1-i) *5!B^TfflVie.n^7'atfL'>::''D'yi'*S'8i*t: 

[B] ©2 3t:n-x;^(>^»fi£5J-tt. ^>^'>yH7-rV 
^^T^^v'X'f I5 0.9 7iJt±, $f*b<tt0.9 

[0 0 4 4] ±w.<^^^fs.-:fu\fu>zray^^m'^# 
[B] 4"® 2 3t:n-x:^>^^fiK^i-lc:pi.^T<Z)!|#tttt, 

Maibfc:/pt;^>a'&^ [a] ^^^©2 3'Cn-x:^>^ 

[0 0 4 5] (l-ii)7'Pt!^>"/P-yi7*a-&^^ [B] 
©2 3'Cn-x:^>^}§fiS;5i'«> ;*;l/h7P-U'-h (M 
FR) *^'0. 1~1 0 0 0 g/10^J-»Sb<«l~5 0 

[0 0 4 6] (2) 2 3'Cn-^:^>Bl^fi£:9- 

(2-i) :^%§^Tffli^e.tisypif i/>:7'p>;/i'*fi^^ 

[B] IJ. 2 3"Cn-x:^>Bj^fi£^i-Srl 5~4 0«»% 
»SU<tt2 0~4 0a«%iNflcSfib<«2 5-4 0 

[0 0 4 7] C©2 3"Cn-r:^>nJ^^^)-«, ^Ptfl^ 
>:/P>;;i7*a-&^*: [B] ^JlC^^ nS=fA^5J-T* 

fiK^J- [B] ^:bT©:/ptr^>:/a>y^7*»-&^ 

[0 0 4 8] (2-ii)d©2 3'Cn-x*>Br^fife^«> 1 

2dl/g, JfSb<tt6~l Idl/gT^-So f$.6t 
[B] <hbTffilSifi!iSE [73] dt±*3©J:o;S«T»-5 2 
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#:difflv^^n^t. y-i'/vv (iz) ffssistcffin 

ytyptf^>a-&#:ffifi£i^*^#^tl^» ;'5:43f«^J- [B] 
a:LT> 2 3"Cn-x:^>nI^^5i'0®PSitea [tj] *^5 

2dl/gS:)aA^7'Ptf^>:7'P-yi'*aD^* 

ffi t c p£ t: # >^c V ^ 31 i /O^ ^ ^ o 
[0 0 4 9] (2-iii) Sfcil© 2 S-Cn-x;^ ^nJ^fig^i- 
,0 X5^^>/6^e.^«$^5«^*fi^*3 0~6 0^:;i^ 
%»SL<tt3 5~4 5^:;V%0«T^WbTViS, 2 

^K^^n-Si^fiK^firSr^ty^P If u>:/p i^^^a-^ 

^ [B] A^^,}^fiK^EnsiajjK#i«. I z«r«^«{r®n 

[0 0 5 0] *5!BjTffl^^e.ti^-/ptfi/>a-&^* 

[B] tt. 2 3'Cn-x;^>^g'Mi)-*^±t2»ck^^<£*fi^ 
-S-WMFR^^O. 1~1 0 0 0 g/1 
053-»^b<«l~5 0 0 g/10^J-t?*SJlt75^M*b 
20 Vi„ 

[0 0 5 1] ±Bao<l:5^CMFR«^«-rS7'Ptfl/> 

yp-zi^^a-n-^: [B] *^e)}^fiE^ns:/ptf^>a-& 

-r^dtfeT^-i). &i37'Ptf^>7'P-y^'^a'&#: 
[B] ©MFR*n 0 0 0 g/lO^i-^S^-Sa:. 

n.7^'/vhmw^ (IZ) tr^*c:i:*i*S. 
[0 0 5 2] ■^fz±M(r>^oti-:fu\£uy^uy!7^m 

[B] ©p-^-T?fe> ^^^a^{^ [B] ^T^-(^V^ 

30 its 0 . 2 iiimEi±0 A«SC35^a# l 0 ®/ 1 0 0 cl2 

iy. T T s (7) €r ffl V i ;i t *^*a ^ L 1/ i o 
[0 0 5 3] ±ia®J:5fJ:*»BJTfflV^&n^yPtfl/ 
yzfUyi^Pim-ti^ [B] Jlt'jyPtfW 

;i©X5"U> • t/Pt!l/>*a^^^tt. *5!BJ©gW 

mz\t, 7'ptfi/>a&fr [A] 4'©x5^u> • T'ptf 

[0 0 5 4] 2^5!?^TfflVie.n-67^Pb!W>yP^yd7^^ 

a^ff [B] =fA^^A^x5^1/> • T'Ptf I/>-7t; 
*a-a^*:T*S:/Pbru>yp-vi'*a-&^<i:. rfA^S 

5j-*tx^U'> • yptfk> • fi&©a-&tt^:/'v-©=7c 
#ta-&#*^ e.^*:/ptfw>:^p<yi^ *a-&*^ t ©s-& 

[0 0 5 5] sfc*^BjTffli/^e.n^:/peu>:/p>y 

i7*a'&#: [B] 3-^5^;l/-l-:/5^>. 3,3->?p^^ 
50 ■fe>. 3,5.5-h'J;*5">»l/-l-'\^-fe>. f-Jl/v'i'P'^ 
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[0 0 5 6] ±fa<D<fc5;5:*»?«TfflVie.n?>7'Ptf^ 
yyuy^^m^^^ [B] tt. /N*<y5"«-&ft(cJ:0§3ig 

[0 0 5 7] 3:;i-r7'Pt!l/>yD-yi7^a^#:0/\*-7 

[0 0 5 8] rci w^mm^^ 
yyzT^uy ' 7.'}^u>zfnyi7^m'^i^ [c-i] 

ttX5^U'>-a-:tU'7^' >7>5^A^a-&^ [C-2] fSi 
[0 0 5 9] rc-11 SEES 

*5§i^Tffli/i^ns [c-i] 7.9-\y> • x^u>y-:f^ 
uy • x^uy^oy^^m^i^ (sebs) tj^u 

X ^ 1^ > :/ P i7 i # U 1/ >/ T/^' 1/ > :J A y 

oj;5feX5^^> • x.^uyy:f^uy ■ T.'^uyzfa 

T/P-^/i/^fi^CD^SdHt.-^tLT^ffiUT^SO. ;10#U 

[0 0 6 0] ^^m-^m^^^n^ cc-n • x 
^uy/zf^-uy ' x^uyyuy^^m-^^ (seb 

S) tt, )lS3j?UX5^l'>*fe* 1 4~2 2^:;P%©« 
[0 0 6 1] rj:*57.5=-^>*^?.^^$n-5«f«*4i[K»-^ 

Taa^e^n-sMTafes. i.® [c-n sEsstt. as 

TM D 1 2 3 8\zmMhTm^-^tl^^)Vhya — U 
-h (MFR ; 2 3 0"C, 2 . 1 6 K gWairjSte) 
*^ 0. 1~2. 0 g/im, »SL<«0.1~1.0g 

[0 0 6 2] Sfe [C-1] SEBStJ, 13 Sg^Ox:^ 

u>4'Tjii^^n-5ffiPB*!iS [77] Tji, aso. 0 1~ 

lOdl/g, »^b<«0. 0 8~7dl/gT'*0, ;^ 

(Tg) 75^. a^ore^iT- »^L<tt- 

lO-Cii^T. $?>lCi!fSL<«-2 O'CUi.TT-^O, X 

^[Hisfjstciojii^^n^igsita^*^ ®^o~io 

%, »^U<«0~7%, L<«0~5%T 



(6) 

[0 0 6 3] vlCDSEBStt. mi^mzittzii^im'^ 

BS60-5746 3^(^mm\zBM■$nx^^^^J>^(D 
:3j}itj;oT#?)n-&. zL(D^^U7.^uy • x9-uy 
/zf^uy • x^uy:fayi;^m^W (sees) t 
bT«> ^K)M:W^\Z\t. i^U^ hy (Kr a t on) 
G1650, G1652, G1657, G1701 (-> 

10 [0 0 6 4] :$:^^Tffll/ie.n-i>SEBStt. -^SlWfC 
7.^uy • #*ISv'x>i^:/Dryi'*a-&#:Ta&.SSB 
S (PS-#U-7'^vX>-P S) d^lTPSti/J^U 

SEBSi:ifc(CSBSi3j;D:ffi07>5=-l/> 

*^S>?x >5R:/p >y *a-&^* s v^tt 

[0 0 6 5] ;i®J:575:X^l/> • #^^^gvX>lS:/P 
yi^^m-^i^iiVXlt. Mi^miZ. SBR (PS-:/iS' 

-:;x>^n->i7*a'&#:) , sbs (ps-jj^uy^s'v 

20 x>-ps) , ps-#u-f y7'i/>yp-yi7*a'& 

S I S (PS-7j^U-1'yyi/>-PS) feitXS I 
(K r a t o n : i^x-Mt^ («c) SS) > U ^l^^y 
■yyx'<hnu:7r ASM) . a-py^>SOLT 

(Tx>>5^l±S3) . ^yzfuy (M-fb^ (^) S) . v 

;i/yU>-T (B*:X7X hV— a^) , JSRTR 

a«) :^i:*t^tf e>tis. 

[0 0 6 6] 

rC-21 X^l^>- a-;j-U7^ >^>yAj^a^#: 
*5§?^TfflVi^nSX^l/> • a-^l^^-f >7>yA 
*a-&^ [C-2] tt> ASTM D 1 2 3 8trMbT 
S!lS$n-5>^;H->'P-U-h (MFR : 2 3 Or, 
2. 1 6kg^^aT) *^0. 0 1~1 0 0 g/10^. iifSL 
<tt0. 0 5~5 0 g/105J-Ta&*Z:i:*tM*bli. 

[0 0 6 7] ^®X^^> • a -^l/^-f >5'>.^A* 

40 a^#; [C-2] \t. xmm^mzii-Dxm'&^ix^^^ 

^^m\z^^x9-uy ■ a-:tuy^ y^y^M^Pi 

a-gr#: [C-2] tt, x5"i/>*^e,K«^n^fiK^*{i$: 

2 0~9 9t>ll/%, «^SL-<«3 0~9 2^;i/%. j; 0 
ffS L<«5 0~9 0^;i'%©aT\ 0t^^3~2O© 
o-itU'^'f >75^^K^$nSfK5i'*fiSrl~8 0^:;U 
%, ff^b<tt4~7 0^;l/%, <tOjifSL.<«8~5 
0 ^jl' % CO»T-^«f b T -5 . 

[0 0 6 8] ;i0J;5)ax^l/'> • a-rtl^^^- >7> 
50 yA^a-^*^ [C-2] ?£}^fig-r-Sa-:tU7^ >tLT 
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[0 0 6 9] Z.n^0)o-^^mWi.3^l 0<Da-^Uy 
>7>yA*a^#: [C-2] tLTJi. X^U 
[0 0 7 0] l£.ftZ.(DX9-U> ■ a-:i-Uy-(>y>y 

A^m-^i^ [C-2] \t. *^i^o^ttt^a^*5;sv^$gffl 
[0 0 7 1] c:oj;5;^faoB'&tt^:/v-iLTtt. 

l,4-'\+-y-i?X>, l,6-:ti7^'vX>, 2-;< 

^;w-i.5-'\^^-y->^x>, 6-^5^;i/-i,5-'\-/^vx>, 

7_^^;^-l,6-::t^:$'vX>fJ:^:0^^^5l^U (v) X 
>. ->i7D's4^-t)->'X>, v'v'i'P'<>iS'v'X>, 

ji^^h^t Ka-Y >x>. 5-k'x;i/y;i'/l^;v^>. 5-x 20 

y. s-f yyne'jx>-2-y;i^3i^;i'^>. e-i^aa^ 
5^;i'-5-i' v7'P'<::i;i'-2-y ;V3j^Ji'*>. 2, s-v^-f v 
p tf ij 5^>-5-y >> 2-x5' u x >-3-^ y :/p 
t!Ux>-5-/ji/j)^;i'^>> 2-7'P'<x;i/-2.2-y;i'7j^Ju 
:^iJx >;5: ifCDSI^jj^ 'J X e. 

[0 0 7 2] X^^> • a-rtl/^-f >^>yA*a-& 
#: [C-2] 3:(D<t5;f5:Jj^'Jx>*^e>M*^*T-^^f!K 

[0 0 7 3] ±|B(DJ;'5?ax5^^> • a-:tU7'i' >^ 
>yA*«'&#: [C-2] T i VJS. Z r^i^i: 

-So *^BJT«, i^Ka^^*: [C] tbTtt, ±IE®p 
*.TfeX5^l/>- a-:tl/7W >^>:5'A#^a'a#: [C- 
2] *tjff*b<ffll/ie.n, i|$lCX5=-W> • 7'pei/>^ 
>^A*m^#:feJ;0'X5'l/> • l-:/5^>7>:?'A^M 

[0 0 7 4] -T^Ptf U>a'&#:fflBKtl 

*^Bj{r^s-/ptfu>a-&*^ffiBX%tt> ±tso<t^>?'i 

[A] 7'Ptfl/>a^«^t [B] yptfl/>yn-7i7* 
m.'^Wii-b^^^^^ri, [A] :/Pl:;i/>«-&^*:S:5~ 
9 5aS%*fSb<«5 0~9 5««%Se>t»iL< 

«7 0~9 5a»%®l:T\ [B] ^PtfI/>yP-yi' 

^a^'f^^rs-g 5as%$fSb<n5~5 oa*%s 

e>Jcj[fSL.<«5~3 0aS%®»T-^*bT^i^o 
[0 0 7 5] *fc*f!?^lC#,S7'PtfU>a-&ft:fflfi£«a 
«, [A] ypbfl'>«-&*^t [B] ^Ptf^>:rP«y 5' 



^*a-&{*^t [c] 



12 

■a-t^fi, [A] :/PtfL'>a-&#:^l 0~9 
0M«%»SK«5 0~8 ia»%®*T, [BIT' 
PtfU'>yp->'i7fta-a-#:5:. 5~5 0a»%»^l>< 
tt5~3 0a»%ro«T. [C] |>C«a-&l*^. 3~3 
5a«%JfSb<«5~3 5a»%0»T-^*UTVi 



[0 0 7 6] Z.(D^ots.-:fu\d.U 



STM D 1 2 3 8c^p»!lbT^il^^n^y;^hyp- 
^- h (MFR : 2 3 Ot:. 2. 1 6kg^^aT) *^ 1 
g/'10^)-e;^i:j(fSL<«l 0-5 0 g/lOiJ-T^S d t 

[0 0 7 7] *^H^tc#^ypt!^>m^*t^ffifigt»«> 
7jt#e.n^o :ir^!t^wic«, i^^mz-^^^uMvym."^ 

go. 2BmEA±®;fAM^«, 1 oe/100cL2jJA 

Tff ^ L < « 5 a/100ciL2£j!.TT^^. 
[0 0 7 8] fcL;:©P'AS|0^*n O1@/100cL2$r@ 

[0 0 7 9] T^-f S:IB(0#ttfc3 Omm(f)CD-tt}fm 

m\z. •fu\^uym'^i^nmm^mxL. m3ocinx 

5 0 wm(Dy ^' Jl/AtCfrKJ^f^o ^WiU 
g2 3 0'CT. ?l^m0jia?3m/^)-T', /^aiP-JV-fi 

a 2 5x:x'nt>n^o 

[0 0 8 0] *%BJlc:«^7'Pbfl'>a'&#:ffififet»«. 

, vmyi^yy-^ ^y-^^-':fvy'^-. 

m«. ^iM#m^. x-i5^-, A'>A*U-5^U— ;^<!: 

[0 0 8 1] ;in^<Dp*.Tfc, x-^ 
[0 0 8 2] if^mz^^-zrnMvy&'^w^'^mt.. 

3?#]!^;^>'l''-J^>m7Jl'5x>5A^, ^#iglU >SSXX-x 

wm^ ttsij. n^^J. 

i^«7}?UX5^U> (PE) . ^SSijTSifSr'&WbTViT 
[0 0 8 3] 
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[0 0 8 4] *fc*fg|^»C«-5ynlf^>a-&i*fflfig!^ 

^^^T^'-f EgJ^$n;fe7w;l^AT«. 0. 2iiimJei.±0Dzf 
AM^;iWj:<, :?1-Sl'«nTl/i^« Z.(D^ots.:^^m 

[0 0 8 5] 

[0 0 8 6] ^idrm(DMmm. iti^miz^^^x. 

(DMFRrASTM D 1 2 3 8 CipSSLTSlJ^b 
fc. (2 3 Ot:, 2. 1 ekgltMT) 

(2) fttf#tt^ (FM) :ASTM D7 9 0{c2pS!lU 

[0 0 8 7] USkh 12.7mm (i|S) X 6.4mm (J5$) 
X 127iiim 

7./'?>W 1 0 Omm 
mmS. 2m/ 

(3) T'f V'-y H«lS3iS (I Z) :ASTM D 2 5 .6 

[0 0 8 8] 2 3'C^;/ttt- 3 

SiilM- 12.7mm (ffi) X 6.4nmi (jl^) X 64mm (g 



(8) 
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(4) mm&mie. (hdt) 

ASTM D6 4 8fC^a!lL.Ta[|^L-fc. 
[0 0 8 9] ^ta4. 6kg/ciL2 

(5) fi^aH^bSS (BTc) 

ASTM D7 4 etClpSSLTSll^lxfc, 
[0 0 9 01 SiStit : 2mmJ?A«j;0JT*.feV^fco 
4.0 mm (IS) X2.0 mm (JP^) X38.0mm 
10 (6) (FD) ^fi:: kgf-cm 

nwuM.m<D^n-h\zuMw^m^\^x. ^^«so^ 

[0 0 9 1] ;^*5^#tt. a»2kg, itg25.4mmT'* 

su^ss : - 3 or 

I4^>t : 60mm (i^) X60mm (^) XI. 5 mm (J»S) 
(7) 

Ta'-fRK?^^0:7^JVAlC-:?ViT, 0. 2mme;i±<D:/^:/ 
20 (rfAM) ffl»?:S«LfCo 1 0 Ocl2 TStfo 

[0 0 9 2] OTro|ISg{5iJ:feJ:ycitt^«a|}c*5i.^T. 

■To 
[0 0 9 3] 
[SI] 



(9) 



15 
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MFR 


(1) 23th-»>:?«» 


(Z) 23tlJ-7=??7>pai^ 


(3) ztLm, 






Is 


MFR 






dl/g 






















115 


(1965 














5 0 


ages 












>J«*PP(3) 


3 5 














■i/to-sp^PPU) 


7. 8 


a9B3 


200 


26.6 


3 6 


7.9 


10QQ£Ui 


■/D^y^rPPCb) 


5 B 


a982 


1 50 


7.8 


4 1 


6.0 




"AJy^PPCe) 


2 1 


a963 


65 


&4 


40 


5i5 




^'5r^PP<i) 


2 5 


a9Bi 


4 5 


a7 


3 7 


5l4 


inmci k 


■/D-y^^PPCfl) 


6 5 




1 2D 


5i2 


38 


5l2 


lUUUJrX T. 


[B] :/0'y^PP 
















■^a<v5^FP- 1 


2. 2 


QL9B5 


13 0 


3 1 


O / 


7 Q 
I.O 


n 






a982 


125 


6 


37 


7.5 


2 


trov5^PP-3 


1.4 


agB4 


1 30 


3 1 


30 


ILO 


3 


:/ny5'PP-4 


7.3 


aau 


1 30 


3 1 


30 


ao 


0 


roy^rpp-s 


12 


ana 


1 35 


3 1 


39 


ii 


D 


>^y^PP-6 


1. 2 


agas 


60 


3D 


40 


&8 


1 


yti-y^PP-T 


3.5 




45 


28 


40 


SL2 


0 



[0 0 9 4] [A] 7'DtfI/>a-&^ 

jJ^^rPPd) : MFR ; 1 1 5 g/lO^i-. 
2 3'Cn-x*>^^f«5i' 1 5 : 0.98 5 
5j>^:PP(2) : MFR ; 5 0 g/lO^i-, 
2 S-Cn-T^AV^^fig^)- I5 : 0.98 3 
*:^PP(3) : MFR ; 3 5 g/10:9', 
2 3"Cn-x;^;>^^fig^ 1 5 ; 0.9 84 
*:fgBJTffl Vi?,n-57'PtfU->yD>7i? ^fi-^^: [A-2] 
*5ckt^ [B] «, TB2©J;^frilSSnrcH<*:t^^i5'> 

[0 0 9 5] [@#:t^5^^>tti«fi2^i'(a) 
ifi^b-7^/^-->':7A9 5. 2 g. x:^>4 4 2ml^3<tUJ2- 
X^;^^^>';^7;^3— ;i/3 9 0. 6gSrl30'CT2 

my^y^)VM2i. SgSr^iPb, $ 1 3 o'CtcT 

[0 0 9 6] ;iCDJ:3{cLT#e.nfcl^— ^^^Sr^SJC 
J^aibfc?*. - 2 0"ClC«JtU;tBgig'fb5^37>2 0 Oml 
tfJC, CCDl^-^Jl^O? 5nil&lB#ra{Ct)fcoTj«Tg 

ALfc, rnxW:!'^^ ::oil^?goSS*4i^ra*HtT 
1 1 0'C[c#iaL. 1 1 0'CJcaL.fct3:5-e75';L'^ 
>'i'vy'g^;p (DIBP) 5. 22gS:^iBL. cinj: 
19 2I^FBl|pia^fCTffii^^S^Lfc, 
[0 0 9 7] 2^fSi(r>K)^^f^-T^. fmT^\ZXmWW>^ 



f*. SlXi^J«i§{CT0#:g|5^«mL-. 1 1 O'C0x*> 

$ tXTS: < -5 S T3iE5}-gfe# b fe. 
[0 0 9 8] ±SB©ct3lriS®;^nfcH^t^^iS'><!tt« 

>2. 3a»%. ifii^e v^:^-><:7A 1 9a 

M%> DIBP 12. 5aS%T^ofc. 

[0 0 9 9] rA-21 -fu}£uy:ru^vi^^m^i^ 

m 

(1) -/ayi^PPU) (Dm7& 

i^mm-^Mm^^d) ommi ^mm^^ntzi o o 
u hJuoKmwz. ««'\+-y->S:4 0 "J «y hjumx 

2 0'ClC»*^i8li*U^i&^f>7'Ptfb'>€:3kg/hrO 
[0 1 0 01 >3>tJ:0J«a5 
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(10) 

n 

[0 10 1] [jgigga^] rt^«2 OOU>y hJVW^^D 

eu>m^SA. 6 0'j-;/ h;i'©iiJiffiH^i=.B> 200 
[0 10 2] w.v^)\'i 3 0 'J >y h;v©«-&g§Atc. ^ 

:^^it>^3 3 'J >v hJl'/hr. If l/>Sr 1 7 kg/hr© lo 

->^7n^>5^Jl'>'^ h + ->->^>2: 115 'J^:;i'/hri5 
^1? 1 . 1 5 U *;i//hrO«T«ifS bT. a-^Sa 8 0 



[0 10 8] A'-fy^-^^-^g^UfciflSB 6mm. 
fi$l68mm. mPBSlO. SmmCDHIS^o-h 
{CI 0 0ml ©a-gr^^^^xn^. AM :/V-^-Ta- 
h*liI!i^-tt/'iJ&^5) 10 0ml oS-af^d^^TT^^K 

(#) SrSiJSr^o 

[0 10 9] ifc^©a^<^*2 3'Cn-x;fJ>-C^i«^J- 

^»A^2 6. 6«»%Tfe^fCo '^>i5' 
y Y7^V^'^7-'< i^x-f 1 5 0 . 9 8 3 TJ^ 0 , M 
FR/()^2 0 0 g/lO^T&ofc. Bl^fiK^tt. X5^U> 

■^»*t3 6^:;i/%-cfeo. mamrn. [77] Tsn.gdi/ 

(2) yp-yi'PPCb) CD^jt 

:/D >:/ i7 P P (a) ©SSiilc^feViT, F*3^« 1 0 0 U h 
;KDM^SC-2SrfflViT?Kk'^>'U5 0 U v h)Vii\^tz^X 
mi^P-vi7PP(a) il^filtCbTStjSUfc. 

(3) :/ayi7PP(c) ©SSit 



^^;.°"^c. ^^^^m©X^U-^»««3 0 0 g/ ^D>.^PP(a) ©SSiitCfeV.T, a^SIA^fflaCte:^ 
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[0 10 3] Sfc?|Sk^;i'3 0 U -y h;K»J^ffiH-7AB 
T«> JE:»10. 3kg/ci2G, Sa6 0^®-«#<^T 
IC, JKfflgPlCgm^ 2 0 Nm3 /hrW»T-«*&bTya 

'\4^-9->Sr2 0 U v h;l'/hr0l:T-jl^Wl-W*nL-fco 
[0 10 4] jgl/'^;!/! 3 0 U -y hJl'CM'&liC-l-e 
tt. ^^•y->Sr3 8 U h-lW/hr. :/Dt!I/>Sr9kg/ 
hr, x^^>*4. 5kg/hr©«Tai^Wtwtt^bT. 

*5g^affl§p®*^/^Dei/>©^;nt**^o. 0 0 

m^JE;^5kg/cm2G CD-«*frTC. >^D(f^>iX 3o 

«2 0 0 g/U -y K^l^T^cfeo 
[0 10 5] m^-^)^"^ 0 U -y 

tt. jasest:, je:^o. 3kg/ciL2G©-«^fl=Tic, 

SjtfflgBlC^igS:2 0Nm3 ^I^LT, 7'atf^>. xf^ 

[0 10 6] ft)^X@Tab-5fl5i£EF7AD;6^efe^m$ 
n-5X7U-«, x*>^'-T':7X>y h^r-^^rtSJlSC 
^J-ilbfc. >^x>y h^-^?rF7'rir-(C<tDSS9 0 

[0 10 7] a^§§D*^?.fe#tts$n^efet})*a-&# 

(^^tS) ISP#2 0 k g/hrT*0, a-&«14 

isi8500g/5U ^:;u-Ti-e*^^. c:©t»*tKa 

-g-m*. MFR*i7. 8 g/lO^J-TfeoAc. Sfc^*nt 
^itB*^0. 4 0 g/ml. spj^SSAM 7 0 MmT^-:3 
fco COa-&#:&^«. 1 1 O'CTlBtrBlJPfibfc^O 
^T^^^^l 2. 55f3>/100ml fiSKlttC^oT 



ltS*^/'7'Dtf^>-CD^;U^)-**^*0. 2 ^^)V/'t)V 
i^?.ct5tc, SfcS^§§C-10?«K;i/2r5 OU-y h 
;vtb, ^ffig|5<Z)*sg/:/nifW>o^:>/PJt*;i^0. 0 

0 6^;U/^:;l/<i:^S<t5lCUfcTO*^n-yi;PP 
(a) tR«tcLTi3jgbfc, 

(4) :/D >y i7 P P (d) CDKit 

:fD>y^PP(a) ©KiSlCiJl/iT, a-&g§A^fflSBl-*5 

t.ti^^o\Z. Sfcrt^ffll OOU-y h;l/©a^§§C-2 
SrfflV^TM^'<>'l'4 5 U V V)]/tL'^ ^fflgBO*^/:?' 
DtfU'>CD^:;Ht**^0. 0 0 6^)V/'f:)Vtti.^<kO 

(5) 7'D-y;:7PP(e) ©SiS 



^P>yi7PP(a) ©SifilC^teV^T, 



tfSi^^oiZ, SfcF^^^l 0 0 U-y hJUWa^SiC-2 
^fflViT?Sl/^>'V4 0 U -y h^Wtb, ^ffiSEOTK^/"/ 
PtfUX'D^rJUt^^^O. 0 0 e>'f:)V/=e)Vtti^.i:0 

\zLrzSkn-\tz^oyi7PPii) tmmizhxmmi^ft. 

(6) :/D<yi7PP - 1 Ofiii 

[^«a^tt<«BK^)-(2) oi^is] s^B^$n;^c4oo 

Dil®^^XM5«SglC, «S's=^--9->S:2 0 OmlgAb 

lCp83^tXfcH<*:*^5^^>S4iKfi£^i-(a) S:5'37>I1?J^ 
^T'2 = U^r^l/iSAb^c^. ^atfU>5r7. 3NL/ 
hrOjiS-cmra«ti^bTS'&$-&fe. yDfc!^>0^ 
fiia-&«tt. H{4^4^9^iS'>«i«fi!c^(a) lg^^c'3 3g 
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(11) 
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[0 110] ^mm^'^. mmiz^Dm^t:m^vT® 

;^><gr8 0 OmlgAL. ^STT'o tf k>#ffl^T. h 
"jX^;i/7;i'5::i':7A0. 7 55Ut;K v->i'D'<> 

^^^TO. 0 1 55.'J^:JUSALit. 8N lo 

[0 111] 7'Ptfl/>$:3 O^^-Hm-^^^^fc^. 60 

2 o^i-ia/1— vLfc. ^^viT> ecc, ^^^ffl^T. 

2 ONml(Z)*m^-ffi^iPbfct^, ■/Ptfl/>6 8^;^ 
%/x5=^^>3 2^;i'%<Dii-&:;9xS:#AUT, M-^M 
M-^&tl 5 kg/ciL2G®— «^ft=TlC 4 0 ^ral 

[0 112] m-^mT'iSi. ^^m^^^^tsxyu-^ 
6 o'ccDiasTajiUTjgffiifP^^st-r-g.^ittCctoe 

[0 113] ^««<?D«-&#:cDiRl:« 2 1 0 gTa5 0. 
M^ffiffilil 4 0 0 0 g/5 'J^JWTiT^-pfc. * 
fc, MFRtt2. 2 g/10^i-e*ofc. ^0*»*«M^ 

^3&nt^itS*^*0. 4 3 g/mlTafeO, 
*M 3 0 /xmTfeO. ^fc 1 1 0 'Ce 1 B^PSiPfibfct^ 

[0 114] ^rcz-om-^i^^ 2 3x:n-y^t)yx'mu^ 

SiJUfci:;i5, ^^fife^i-**^*6 9a*%T?^0, oI^fiK 

'fy3'^5^-<->x^ I5 \tO. 9 8 5Ta&0. MFR« 

1 3 0 g/\O^X'$>^fZo 'SimfSi^it. X5^l/>A^?.^ 

[tj] 3dl/g-e*ofc, 

(7) :/D p p - 2 ©Slii 
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X5^^>ig^:^JXSra^S-B-'5i^fC7K^^4 ONm 1^ 
JJUL-fcR^I-ttyp-y^PP - 1 tH^HrMitUit, 

(11) :/P>vi7PP-6©Sii 
±l3cD:/p>yi'PP- lOSSiit-iJ^^T. :?'PbfU>/ 
X5^U>ji-&:tfXSra-&$-&^[^fC*S5: 1 N 1 ^Inib 

tz&.^\i':^u p P - 1 ii^atrSjgLfe, 

(12) :/P>yi7PP-7©lS3g 

±SBOD:/P'yi^PP- lCD8Siilc:feViT, ZfuMVy^ 

-&^tc?lc^*iN i^inL. :/pt:u>/xg^i/>ig^ 

;^?X$:a^$-a-^^f37j<i^<lr 3 0 Nm 1 WM\^tz^^\t 

[c] «*:Ka^«^ 

EBR- 1 : X^]yy • l-7'7->^ >:5^A^^a^^- 1 

(1) i-:/x>*^e.^®$n^«figm^ ; i9t;i'% 

(2) mm^& [75] ; 2. 5di/g 

(3) il77.m.f^&m (Tg) :-6 4'C 

(4) i^S^tS ; 5 % 

EBR-2 : x5^1/> • l--:/'ryyyyi^^M-^i^-2 

(1) i-:r7->*^?>^«3n'5«fi£¥{i ; 2 0^;i'% 

(2) ffilSJttS [rj] : 2. Odl/g 

(3) (Tg) —eer 

(4) f^^itm ; 5 % 

EPR : X?-^> • 7'PHk>7>iS^A*a'&f*: 

(1) zfui^uya^^mm^n^m^mit; 2o=h)v% 

(2) ISKJfiSS [r?] : 2. 6dl/g 

(3) i}y7.m^&S. (Tg) i-SSt: 
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